Tuberculosis is a common infectious disease in the world. Therefore, it has a very important place in differential diagnosis of pulmonary and extrapulmonary granulomatous diseases. In order to diagnose the disease, pathogen are required to demonstrate. Because this is not always possible, the diagnosis can be made based on clinical, pathological and radiological findings. The differential diagnosis of sarcoidosis creates a challange due to tuberculosis also having lung and lymph node involvement. Because both diseases show granulomatous inflammation, it may not be possible to distinguish tuberculosis and sarcoidosis in pathological specimens. In sarcoidosis, symptoms such as fever, fatigue, weight loss and cough may be present, similar to tuberculosis, thus making clinical differentiation of sarcoidosis and tuberculosis difficult.\[[@ref1]\] As a result of the complexity in the differential diagnosis of sarcoidosis and tuberculosis, new markers for differentiation are being investigated.

The neutrophil/lymphocyte ratio (NLR) is determined by dividing the absolute count of neutrophils by the number of lymphocytes in the complete blood count. NLR has emerged as a new marker of inflammation.\[[@ref2][@ref3][@ref4][@ref5]\] Studies are available showing the relationship between NLR and prognosis in lung cancer and colorectal cancer.\[[@ref6][@ref7][@ref8][@ref9]\] In addition, high-NLR in acute coronary syndrome and patients undergoing coronary invasive procedures has been shown to be associated with poor prognosis.\[[@ref10][@ref11]\] Studies in the field of chest diseases are usually focused on lung cancer. There are few studies about chronic obstructive pulmonary disease (COPD), tuberculosis and pneumonia.\[[@ref12][@ref13][@ref14]\] The aim of our study is to investigate the value of NLR as a possible marker in differentiating sarcoidosis and tuberculosis.

Materials and Methods {#sec1-1}
=====================

In our study 51 acid-fast bacilli (AFB) positive and/or culture-positive patients with pulmonary tuberculosis, 40 patients with biopsy-proven sarcoidosis and a control group consisting of 43 patients were included. All patients diagnosed as pulmonary tuberculosis and sarcoidosis in our Pulmonology clinic in 2012-2013 were included. Exclusion criteria were defined as: Acute coronary syndrome, presence of active malignancy, hematologic disease, steroid use, having immunosuppressive therapy, the presence of other active infections. Forty-three asymptomatic patients who were admitted to the internal medicine out-patient clinic for routine health control were included as the control group. Patients who had infectious, inflammatory and malignant pathologies were excluded.

In our study, information was collected retrospectively based on hospital records. We recorded the patients\' age, sex, erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), complete blood count, and serum albumin levels. The NLR was obtained by dividing the absolute number of neutrophils by lymphocytes in complete blood count. An automatic blood count device was used for the complete blood count. Pre-treatment acute-phase reactant levels were recorded from medical records.

Statistical analyses were performed using the SPSS (Statistical Package for Social Sciences) 15.0 software package. Descriptive values were given as mean and standard deviation. Categorical variables were expressed as the number of cases and the percentage value. Continuous variables were analyzed using Kolmogorov-Smirnov and Shapiro-Wilk tests to determine whether there was normal distribution. The Student\'s *t*-test and Mann-Whitney-U test were used depending on the situation of the variables i. e. normally distributed or not. The comparison of categorical variables were performed using Chi-square and Fisher\'s exact tests. Spearman\'s correlation test was used to analyse the relationship between NLR and other inflammatory markers. In order to determine the cut-off value of NLR, ROC (receiver operating characteristics) curve analysis was used. Statistical significance was set as *P* \< 0.05.

Results {#sec1-2}
=======

A total of 134 patients were included into the study. Tuberculosis group consisted of 51 patients. Twenty-nine (56.9%) of them were men and 22 (43.1%) were female. The mean age was 45.5 ± 12.2 years. The sarcoidosis group consisted of 40 patients. Of these, 8 patients (20%) were men and 32 (80%) were female. The mean age of the sarcoidosis group was 45.9 ± 11.5 years. The control group consisted of 43 patients, 18 patients (41.9%) were men and 25 (58.1%) were female. The mean age was 44.1 ± 13.9 years. The mean age was similar in all three groups (*P* \> 0.05). The tuberculosis and control groups were similar in terms of sex (*P* \> 0.05); however, the majority of the sarcoidosis group were female. The demographic and laboratory characteristics of the patients are summarized in [Table 1](#T1){ref-type="table"}.

###### 

Demographic and laboratory characteristics of groups
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In the evaluation of patients with tuberculosis, NLR showed positive correlation with CRP (r = 0.500, *P* \< 0.001). Also, there was a positive correlation between CRP and ESR in this group (r = 0.500, *P* = 0.009). There were no further correlations between other inflammatory markers in the tuberculosis group. In the evaluation of patients with sarcoidosis, a positive correlation was found between CRP and ESR (r = 0.506, *P* = 0.008). There were no other correlations between inflammatory markers in the sarcoidosis group.

When the tuberculosis and control groups were compared with each other, a statistically significant difference was found between the groups in terms of leukocyte, neutrophil, lymphocyte counts, ESR, CRP, serum albumin and NLR (for all parameters *P* \< 0.001). Neutrophils, white blood cells (WBC), ESR, and CRP were higher in the tuberculosis group. On the other hand, lymphocytes and albumin were lower in this group compared with controls. The NLR was significantly higher in the tuberculosis group in parallel with the increase in neutrophils and the decline in lymphocytes (*P* \< 0.001) \[[Table 1](#T1){ref-type="table"}\]. In order to distinguish cases of tuberculosis from the control group, the most appropriate cut-off value was 2.16. For this cut-off value, NLR had sensitivity of 88% and specificity of 80%, positive predictive value (PPV) of 82%, negative predictive value (NPV) of 87% and area under the curve (AUC) was 0.921. According to this cut-off value, accuracy of the NLR test for distinguishing tuberculosis from the control group was 84%. See [Table 2](#T2){ref-type="table"} for other markers.

###### 

ROC analysis results and accuracy rates of NLR and other inflammatory markers in detection of tuberculosis among tuberculosis and control groups
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When the sarcoidosis and control groups were compared, neutrophil count, NLR and CRP were significantly higher, and lymphocytes were significantly lower in the sarcoidosis group (respectively *P* = 0.04, *P* \< 0.001, *P* \< 0.001, *P* = 0.005). There were no statistically significant differences between the groups for total leukocyte count, ESR and albumin (*P* \> 0.05) \[[Table 1](#T1){ref-type="table"}\]. The value of 1.88 was determined as the most appropriate cut-off value for NLR for the distinction of sarcoidosis and controls. For this cut-off value, NLR had a sensitivity of 73%, specificity of 74%, PPV of 68%, NPV of 71%, and AUC was 0.790. The accuracy of NLR test for this cut-off value was 70% for distinction of sarcoidosis and controls. See [Table 3](#T3){ref-type="table"} for the other markers.

###### 

ROC analysis results and accuracy rates of NLR and other inflammatory markers in detection of sarcoidosis among sarcoidosis and control groups
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Leukocyte and neutrophil counts, NLR, ESR, and CRP were significantly higher, and the albumin was significantly lower in the tuberculosis group compared with sarcoidosis (for all parameters *P* \< 0.001). No significant difference was observed in the lymphocyte count in this comparison (*P* \> 0.05) \[[Table 1](#T1){ref-type="table"}\]. The most appropriate cut-off value of NLR to distinguish tuberculosis from sarcoidosis was determined as 2.55. For this cut-off value of NLR there was 79% sensitivity, 69% specificity, 73% PPV, 75% NPV, and AUC was 0.788. For differentiation of sarcoidosis from tuberculosis, accuracy of the NLR test according to this cut-off value was found as 76%. See [Table 4](#T4){ref-type="table"} for the other markers.

###### 

ROC analysis results and accuracy rates of NLR and other inflammatory markers in detection of tuberculosis among sarcoidosis and tuberculosis groups
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Discussion {#sec1-3}
==========

Many publications have been written on the relationship between prognosis and NLR as a marker of inflammation. The value of NLR has been studied in cardiovascular disease, chronic renal disease, malignancies, osteoporosis and Alzheimer\'s disease.\[[@ref6][@ref7][@ref8][@ref9][@ref10][@ref11][@ref15][@ref16][@ref17]\] However, the most popular area of study in pulmonary medicine is its relationship with prognosis of lung cancer and mesothelioma.\[[@ref6][@ref7][@ref18][@ref19]\] In non-small cell lung cancer and mesothelioma, high NLR was associated with poor prognosis. In other areas of respiratory medicine, there are very few studies. One of these areas is COPD. In the study of Gunay *et al*., NLR has been shown to be higher in acute exacerbation of COPD compared with both stable COPD and healthy controls. In this study, NLR was correlated with CRP in COPD and it was suggested that NLR could be used as a new marker of inflammation in COPD.\[[@ref12]\] Few studies are available evaluating the value of NLR in infectious lung diseases. According to the study of Yoon *et al*., NLR can be used for the discrimination of tuberculosis and community acquired pneumonia.\[[@ref13]\] De Jager *et al*.,\'s study suggested that NLR calculated on admission to the emergency room provided a better prediction for the course of community acquired pneumonia.\[[@ref14]\]

Tuberculosis/sarcoidosis distinction is very difficult in some cases and there is a need for new markers in this area. Sometimes it is not even possible to distinguish clinically or pathologically. In this situation, a patient should be started on anti-tuberculosis therapy and closely monitored. Our study was conducted to determine if NLR contributes to the differentiation of tuberculosis and sarcoidosis, and if NLR value differs in disease groups with respect to the control group.

Gunay *et al*., showed a positive correlation between CRP and NLR in COPD patients.\[[@ref12]\] Similarly, there was a positive correlation between NLR and CRP in the tuberculosis group of our study. The NLR in tuberculosis and sarcoidosis patients were significantly higher than the control group. In the comparison of tuberculosis and sarcoidosis, a cut-off value of NLR ≥ 2.55 can differentiate tuberculosis with an accuracy rate of 76%.

The neutrophil/lymphocyte ratio is a marker that can be calculated easily from a routine complete blood count. It does not introduce additional workload or cost to the clinician or the laboratory. It is easily repeatable. With present and ongoing studies, NLR use is becoming increasingly common in malignant and non-malignant diseases. Its success in predicting prognosis is emphasized in many studies.\[[@ref6][@ref7][@ref8][@ref9][@ref10][@ref11]\] Besides, its beneficial role in diagnosis needs more studies. Limitations of our study are being retrospective, based on hospital archive, not having a large sample size and giving a 69% specificity for distinguishing tuberculosis and sarcoidosis. In order to evaluate clinical relevance of NLR in sarcoidosis and tuberculosis, more studies with larger sample size are needed. Our study leads a new discussion area on role of NLR in granulomatous lung diseases.

In conclusion, NLR has attracted attention as a new inflammatory marker. Different usage areas are being explored. To date, the difficulty in differentiating sarcoidosis and tuberculosis remains. In our study, NLR as a little known marker in respiratory medicine was found to be supportive in differentiation of tuberculosis and sarcoidosis. More studies on this issue are needed.
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